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IMAGING ASSEMBLY 

FIELD OF THE INVENTION 

The present invention relates to an imaging assembly, and, 
more particularly, but not exclusively, to an imaging assembly 
for use with solid state image sensors and a method of manu 
facturing the imaging assembly. 

BACKGROUND OF THE INVENTION 

As image sensors are incorporated into low cost cameras 
and other devices, such as mobile cellular telephones and 
personal digital assistants having a main function that may 
not be capturing images, it is preferable to minimize the cost 
of the image sensor. Image sensors usually require a focus 
sing lens as part of an imaging assembly so that a represen 
tation of a subject may be reproduced. In addition, the imag 
ing assembly may incorporate other components such as 
additional lens elements, an aperture and an infra-red (IR) 
?lter. Typically, prior art imaging assemblies mount indi 
vidual components in a support structure commonly referred 
to as a barrel. The lenses andbarrel are usually made from low 
cost materials, such as plastic. Generally, prior-art imaging 
assemblies of this type are intentionally low cost and can 
suffer from problems of limited chromatic correction and 
dif?culties surviving elevated temperatures. 

Typically, chromatic correction is required because a lens 
will not focus light of different wavelengths on the same 
point. Focal length depends on refraction, and the index of 
refraction for short wavelengths (for example, blue light) is 
larger than that of longer wavelengths (for example, red 
light). This is termed chromatic aberration of a lens. 

It may also be bene?cial for an imaging assembly to be able 
to withstand elevated temperatures. One reason for this is that 
solid state image sensors are often subjected to a re-?ow 
solder process. The re-?ow solder process requires that the 
image sensor be passed through a re-?ow oven that melts 
solder deposits to electrically connect various elements. In a 
?xing operation, prior to passing the image sensor through a 
re?ow oven, components of the image sensor are ?xed in 
place. Because the imaging assembly cannot tolerate the tem 
perature of the re?ow oven, it is ?xed in place in a separate 
?xing operation. It would be advantageous if only one ?xing 
operation was needed for all components. 

Typically, the components associated with prior art barrel 
imaging assemblies have optical properties that are modi?ed 
by elevated temperature, and, therefore may not be suitable 
for a re-?ow solder process. 

SUMMARY OF THE INVENTION 

In view of the foregoing background, it is therefore an 
object of the present invention to provide an imaging assem 
bly that may be relatively low cost, that may be less subject to 
chromatic aberration, and that may survive elevated tempera 
tures. 

This and other objects, features and advantages in accor 
dance with the invention are provided by an imaging assem 
bly comprising a substrate that is at least partially transparent, 
and at least one optical layer that is at least partially transpar 
ent, and wherein the at least one optical layer is on the sub 
strate. In some embodiments, a substrate may have a gener 
ally planar surface. The imaging assembly may further 
comprise at least one lens ?xed to the substrate, with the at 
least one optical layer at least partially covering the at least 
one lens. The imaging assembly may also further comprise an 
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2 
opaque coating on the substrate with an aperture in the opaque 
coating. The imaging assembly may further comprise an 
infrared ?lter. The infrared ?lter may be a coating which 
prevents the transmission of infrared electromagnetic radia 
tion. 
The at least one optical layer may be an aspherical surface. 

The at least one optical layer may include a ?rst optical layer 
and a second optical layer, with the ?rst optical layer being on 
one side of the substrate and the second optical layer being on 
the other side. 
The at least optical layer may have an anti-re?ection struc 

ture. The at least one optical layer may have optical diffractive 
properties. 
The imaging assembly may provide chromatic correction, 

with the chromatic correction provided by differing refractive 
indices of the at least one lens, the substrate and the at least 
one optical layer. The at least one optical layer may have at 
least one location point enabling relative positioning with 
respect to the rest of the imaging assembly. 
The at least one lens may be a hemispherical lens. The at 

least one lens may be glass, and the substrate may be glass. 
The at least one optical layer may be a UV cured adhesive. 

According to a second aspect of the present invention there 
is provided a method of manufacturing an imaging assembly 
having a substrate. The method may comprise the steps of: 
depositing at least one surface layer on at least one surface of 
the substrate, and replicating optical properties of the at least 
one surface layer to form at least one optical layer. 
The method may further comprise the step of ?xing at least 

one lens to the substrate. The depositing step may further 
comprise depositing the at least one surface layer on the at 
least one lens as well as the at least one surface of the sub 
strate. The method may further comprise the step of deposit 
ing an opaque coating on the substrate, with the opaque 
coating having a transparent passage therethrough forming an 
aperture. 
The method may further comprise the step of depositing an 

infrared coating on the substrate, with the infrared coating 
preventing the transmission of infrared electromagnetic 
radiation. Fixing the at least one lens may comprise gluing the 
at least one lens to the substrate. 
The replicating step may further comprises molding the at 

least one surface layer to form the at least one optical layer. 
The replicating step may further comprise creating an 
aspheric surface on the at least one surface layer to form the at 
least one optical layer. Alternatively or further preferably, the 
replicating step may further comprise creating an anti-re?ec 
tion property of the at least one surface layer to form the at 
least one optical layer. Alternatively or further preferably, the 
replicating step may further comprise creating optical diffrac 
tive properties of the at least one surface layer to form the at 
least one optical layer. 
The method may further comprise curing the at least one 

surface layer, with the at least one surface layer being cured 
by ultraviolet electromagnetic radiation. 

According to a third aspect of the present invention there is 
provided an optical pointing device comprising an imaging 
assembly according to the ?rst aspect of the invention. The 
optical pointing device may be an optical mouse. 

According to a fourth aspect of the present invention there 
is provided a mobile device comprising an imaging assembly 
according to the ?rst aspect of the invention. The mobile 
device may be a mobile cellular telephone. Alternatively, the 
mobile device may be a camera. 

BRIEF DESCRIPTION OF THE DRAWING 

Embodiments of the present invention will now be 
described with reference to the accompanying drawings, in 
which; 
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FIG. 1 illustrates an imaging assembly according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, an imaging assembly 10 has a substrate 
12 having an upper surface 13 with an opaque coating 14, the 
opaque coating 14 having an opening 16 that forms an aper 
ture. A hemispherical lens 18 is glued to the substrate 12 
above the opaque coating 14 on the upper surface 13 in line 
with the opening 16. A ?rst optical layer 20 covers the sub 
strate 12 on the upper surface 13 including the opaque coating 
14 and lens 18. The substrate 12 has a lower surface 21 with 
an infrared coating 22 and a second optical layer 24 covering 
both the lower surface 21 and the infrared coating 22. 

In the embodiment illustrated in FIG. 1 the imaging assem 
bly 10 provides a complete optical package, in this case, 
including a lens and optical layer for focussing and chromatic 
correction, an aperture for determining the amount of light to 
reach an image sensor, and an infrared ?lter to prevent infra 
red radiation from impinging on the image sensor. It should 
be appreciated that although the imaging assembly 10 
includes the opaque coating 14 and infrared coating 18 these 
components may be separate elements from the imaging 
assembly 10. 

The substrate 12 can be made of glass or other transparent 
or partially transparent material. Glass provides an ability to 
withstand elevated temperatures, such as that found in a 
re?ow soldering oven. More than one imaging assembly 10 
can be manufactured on the substrate 12 at a time and the 
substrate 12 can be subsequently diced at completion. It is 
also possible, to dice the substrate 12 at other points in the 
process depending on logistics of manufacture. 

The hemispherical lens 18 may also be made of glass or 
other transparent or partially transparent material. Again, 
glass has the advantage of being able to survive elevated 
temperatures. A glass hemispherical lens may be produced by 
standard ball grinding, polishing and cleaving techniques. 
The lens 18 may be a shape other than a hemisphere. It may 

be appropriate to have lesser sections of spheres or other 
shapes of lenses. Although a single lens is shown in FIG. 1, it 
is also possible to have more than one lens encased within the 
optical layer 20 as required by the desired optical character 
istics. 

The opaque coating 14 with the opening 16 that forms an 
aperture for the imaging assembly 10 can be manufactured by 
printing or by photolithography on the substrate 12. The 
infrared coating 22 can be deposited on the substrate 12 using 
standard processes such as sputtering. 

In FIG. 1, the ?rst optical layer 20 provides an aspheric 
optical surface, as does the second optical layer 24. The ?rst 
and second optical layers 20, 24 in combination with the 
hemispherical lens 18 provide light focussing optical proper 
ties. The refractive indices of the ?rst and second optical 
layers 20, 24, the lens 18 and the substrate 12 are chosen to 
provide at least a degree of chromatic correction if required. 

The ?rst and second optical layers 20, 24 may be manu 
factured by depositing a surface layer of optical quality epoxy 
resin over the substrate 12 and any other components such as 
the lens 18. Once deposited, a suitable molding element is 
pressed into the surface layer while it is still in a liquid state. 
The surface layer may then be cured by ultraviolet radiation 
before removing the molding element. 

It is not necessary to have aspherical surfaces on both the 
?rst and second optical layers 20, 24. It may be advantageous 
to have a planar surface, which may be used as a reference 
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4 
surface, on one of the ?rst and second optical layers 20, 24 
and an aspherical surface on the other. It is also possible to 
form other types of optical elements on the optical layers 20, 
24, such as an anti-re?ective structure or an optical diffractive 
element. An anti-re?ective surface may be formed by mold 
ing micro-features of a particular depth and spacing to form a 
negative interference effect in re?ection. An optical diffrac 
tive element may be formed by a series of ridges, or other 
micro-features positioned so as to form an interference pat 
tern similar to that produced by a refracting lens. 

In addition, the ?rst and second optical layers 20, 24 may 
have non-optical features introduced, for example, such as 
location points for locating the imaging assembly 10 directly 
on an imaging sensor surface or other reference surface. 
The imaging assembly may be of high quality and may be 

capable of low cost manufacturing and incorporating encap 
sulated features, such as the aperture and infrared ?lter. In 
addition, the imaging assembly affords chromatic correction 
through the use of materials with differing refractive indices. 
Furthermore, the imaging assembly can withstand elevated 
temperatures, such as those found in a re?ow solder oven. 
This allows the imaging assembly to be included in a manu 
facturing step of an image sensor prior to the re?ow solder 
process. 

Mass-production of the imaging assembly is easily 
achieved on a single substrate. A number of imaging assem 
blies can be wholly or partially constructed on the substrate 
before dicing into individual imaging assemblies. 

Thus, the imaging sensor is applicable to a broad range of 
devices. An imaging assembly can be incorporated in a wide 
range of image sensors, which may be incorporated in such 
devices as a camera, particularly a digital camera, a mobile 
cellular telephone incorporating a digital camera, and an opti 
cal mouse. It will be appreciated that standard techniques may 
be employed by one skilled in the art to implement the image 
sensor in these and other ways. Improvements and modi?ca 
tions may be incorporated without departing from the scope 
of the present invention. 

That which is claimed is: 
1. An imaging assembly comprising: 
a substrate that is at least partially transparent; 
at least one optical layer that is at least partially transparent 

and that is adjacent said substrate; 
at least one lens shaped as a section of a sphere being ?xed 

to said substrate and being at least partially covered by 
said at least one optical layer; 

said substrate, said at least one optical layer, and said at 
least one lens having different refractive indices provid 
ing chromatic correction. 

2. An imaging assembly according to claim 1 wherein said 
at least one lens comprises glass. 

3. The imaging assembly according to claim 1 further 
comprising an opaque coating on said substrate with an aper 
ture therein. 

4. The imaging assembly according to claim 1 further 
comprising an infrared ?lter adjacent said substrate. 

5. The imaging assembly according to claim 4 wherein said 
infrared ?lter comprises a coating that prevents transmission 
of infrared electromagnetic radiation. 

6. The imaging assembly according to claim 1 wherein said 
at least one optical layer de?nes an aspherical surface. 

7. The imaging assembly according to claim 1 wherein said 
at least one optical layer comprises a ?rst optical layer adja 
cent a ?rst side of said substrate and a second optical layer 
adjacent a second side of said substrate opposite the ?rst side. 

8. The imaging assembly according to claim 1 wherein said 
at least optical layer comprises an anti-re?ection structure. 
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9. The imaging assembly according to claim 1 wherein said 
at least one optical layer has optical diffractive properties. 

10. The imaging assembly according to claim 1 Wherein 
said at least one optical layer has at least one location point 
enabling relative positioning. 

11. The imaging assembly according to claim 1 Wherein 
said at least one optical layer comprises a UV cured adhesive. 

12. The imaging assembly according to claim 1 Wherein 
said substrate comprises glass. 

13. An imaging assembly comprising: 
a substrate that is at least partially transparent; 
at least one optical layer that is at least partially transparent 

and that is adjacent said substrate; 
at least one hemispherical lens being ?xed to said substrate 

and being at least partially covered by said at least one 
optical layer; 

said substrate, said at least one optical layer, and said at 
least one hemispherical lens having different refractive 
indices providing chromatic correction. 

14. The imaging assembly according to claim 13 further 
comprising an opaque coating on said substrate With an aper 
ture therein. 

15. The imaging assembly according to claim 13 further 
comprising an infrared ?lter adjacent said substrate. 

16. The imaging assembly according to claim 13 Wherein 
said at least one optical layer de?nes a spherical surface. 

17. The imaging assembly according to claim 13 Wherein 
said at least one optical layer comprises a ?rst optical layer 
adjacent a ?rst side of said substrate and a second optical layer 
adjacent a second side of said substrate opposite the ?rst side. 

18. A device comprising: 
an imaging assembly comprising 

a substrate that is at least partially transparent, 
at least one optical layer that is at least partially trans 

parent and that is adjacent said substrate, and 
at least one lens ?xed to said substrate and being at least 

partially covered by said at least one optical layer, 
said substrate, said at least one optical layer, and said at 

least one lens have different refractive indices provid 
ing chromatic correction. 

19. The device according to claim 18 further comprising an 
opaque coating on said substrate With an aperture therein. 

20. The device according to claim 18 further comprising an 
infrared ?lter adjacent said substrate. 

21. The device according to claim 18 Wherein said at least 
one optical layer de?nes an aspherical surface. 
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22. The device according to claim 18 Wherein said at least 

one optical layer comprises a ?rst optical layer adjacent a ?rst 
side of said substrate and a second optical layer adjacent a 
second side of said substrate opposite the ?rst side. 

23. The device according to claim 18 Wherein the device 
comprises at least one of an optical mouse, a cellular tele 
phone, and a camera. 

24. A method of manufacturing an imaging assembly com 
prising a substrate, the method comprising: 

depositing at least one surface layer on at least one surface 
of the substrate; 

replicating optical properties of the at least one surface 
layer to form at least one optical layer; 

?xing at least one lens to the substrate, the at least one lens 
being at least partially covered by the at least one optical 
layer, the substrate, the at least one optical layer, and the 
at least one lens have different refractive indices provid 
ing chromatic correction. 

25. The method according to claim 24 further comprising 
depositing the at least one surface layer on the at least one 
lens. 

26. The method according to claim 24 further comprising 
depositing an opaque coating on the substrate, the opaque 
coating having a transparent passage therethrough forming an 
aperture. 

27. The method according to claim 24 further comprising 
depositing an infrared coating on the substrate, the infrared 
coating preventing transmission of infrared electromagnetic 
radiation. 

28. The method according to claim 24 Wherein depositing 
comprises gluing at least one lens to the substrate. 

29. The method according to claim 24 Wherein replicating 
further comprises molding the at least one surface layer to 
form the at least one optical layer. 

30. The method according to claim 29 Wherein an aspheric 
surface is molded on the at least one surface layer to form the 
at least one optical layer. 

31. The method according to claim 24 Wherein replicating 
comprises creating an anti-re?ection property of the at least 
one surface layer. 

32. The method according to claim 24 Wherein replicating 
comprises creating an optical diffractive property of the at 
least one surface layer. 

33. The method according to claim 24 further comprising 
curing the at least one surface layer by ultraviolet electromag 
netic radiation. 
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